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Synopsis 
This research examined ways to save energy and prevent global warming 
by improving the surface quality of continuously cast steel. 
First, based on previous researches, an appropriate method for numerical 
simulation of fluid flow in continuous casting was investigated. While the 
velocity is simulated properly by using a third order upwind scheme, the 
temperature is simulated properly by using numerical viscosity that is 
equivalent to the turbulence model of large eddy simulation. As the fluid in 
continuous casting is often accompanied by transport phenomena of 
temperature and species, the large eddy simulation is suitable for the 
numerical simulation of fluid flow in continuous casting. 
In order to improve the surface quality of continuously cast steel, the 
pulsative electromagnetic casting (pulsative EMC) technique was studied. 
Through the basic experiment, numerical simulation by using the large eddy 
simulation, pilot test and plant test for small section cast, it was shown that 
the surface quality is improved by pulsative EMC. 
However, when the plant test was carried out for casting large sections of 
slab, bleed defects occurred at the slab surface. The mechanism of 
occurrence and possible countermeasures were investigated with the 
numerical simulation by using the large eddy simulation. Finally the bleed 
defects were diminished and a smooth cast surface without defects was 








































(a)Conventional casting            (b)EMC 
Fig.1 Principle of EMC. 
 


































Fig.2 Surface appearance of cast slab that was improved by applying 
    a suitable coil current and the flux with higher melting rate 



























Fig.3 Comparison of depth of hook in the vicinity of the oscillation mark 
between with and without EMC. 
 
 以上，パルス電磁鋳造を用いた鋳片表面品質の改善技術の検討に関してまとめた。 
本研究で得られた成果は，連続鋳造により製造された鋳片および鋼材の品質を向上させ，
省エネルギー化を促進させ，工業的に有益な技術として鉄鋼業の発展に寄与するものと
確信する。 

